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The twentieth International Colloquium on Automata, Languages and Programming 
(ICALP) was held at Lund University, Sweden, in July 1993. Over 150 people at- 
tended the conference and 51 contributed papers were presented. Invited lectures were 
given by Manuel Blum, Lane Hemaspaandra, Danny Dolev, Imre Simon and Serge 
Abiteboul. 
This special issue of Theoretical Computer Science presents the final versions of 
seven papers selected from ICALP’93. These papers have undergone the normal refer- 
eeing process. 
The first three papers fall in the category of computational complexity. Artur 
Czumaj and Alan Gibbons provide a new simple characterization of the famous four- 
color problem. In effect, they can show this problem to be equivalent to several special 
problems in mathematics and computer science, implying the polynomial-time com- 
plexity of these problems. (The authors also hope that their new characterization can 
lead to a shorter proof of the four-color theorem.) Marek Karpinski and Rutger Ver- 
beek study the relative power of linear and polynomial randomized time compared with 
exponential time. In particular, they demonstrate an oracle such that the exponential 
time (with or without the oracle) can be simulated by a linear-time randomized al- 
gorithm using the oracle. Jerzy Jaromczyk and Grzegorz Swiatek present a theory of 
even functionals of bounded degree with applications to several fundamental discrete 
algorithmic problems. In particular, they show that that any even functional of degree 
less than seven can be computed in time proportional to that needed to multiply two 
n x n arithmetic matrices. 
The next three papers could be classified as forma1 languages and automata theory 
papers with strong complexity, logic and algebraic aspects, respectively. David M. Co- 
hen and Michael L. Fredman derive a lower bound on the number of reachable states in 
a product automaton. The lower bound is doubly exponential in the number of states 
in any component finite state automaton. Werner Ebinger and Anca Muscholl show 
different characterizations of recognizable languages of infinite traces to be equivalent. 
Thomas Wilke provides an algebraic characterization of frontier testable tree languages 
and an efficient algorithm for determining whether a tree automaton recognizes a fron- 
tier testable tree language. 
The special issue closes with a concurrency paper of computational complexity 
flavour. Lalita Jategaonkar and Albert R. Meyer show among other things the so called 
pomset-trace equivalence on safe finite Petri Nets to be complete for exponential space. 
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I would like to thank all the referees of this special issue for their anon~ous work. 
Also, I would like to thank Maurice Nivat for making the pages available to these 
seven papers, and Hans J. Kreowski for his editorial help. 
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